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ABSZBACT 

Parents and educators have expressed fears that high 
noise levels in open space schools say interfere vith acadesic 
acbistresent. This investigation conpared the reading cosprehension of 
60 fourth grade students in an open space school daring periods both 
of goiet and of natorally occvrring backgroand noise. The reading 
tasks reseabled jiorsal classroos vork and sere adsinistered by the 
teachers as part of the norsal- class routine. Boise levels daring 
noise sessions averaged 13 decibels (A) higher than during guiet 
sessions: Despite this substantial difference, it vas found that 
noise had no significant effect on accuracy 01 reading speed. 
(AOTHOB) 
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Tht Effj^t of Noise In on Open Space School j 

on Reading Conprehonflon 

Corel S* Welnstein 
Noll 0* Wofnstein 

Rutgers University 

Open spooe schools constitute the first najor orchltecturol cleporture 
frao the trodltlonol egg^crote building In one hundred years* They^re often 
helled as^trlunphs of design^ hallwirks of our enlightened view of the 
learning process, and aore econoorfcal as wall* Yet to som parents, school 
bMfd MMbers, even pfofasslonal educators, open space school Mans chaos 
and distract lpn# In «ore th^ one cosoMmlty, parental response has been 
vehoomitly negative and antagonistic, teachers and adelnlst raters have 
denounced their facilities as "untiorlca^le," and Mils have been erected as 
quickly as possible to alleviate *Mnto1erab1e situations*** 

At the heart of the critlclsn Is the Issue of noise* Attitude surveys 
of teachers ard students Mrking In open space schools repeatedly report that 
excessive noise Is one of the uorst probleois they encounter (BroMard County 
School Board, 1972} Fitzpatrick » Angus, 1975l Prltchard » Hoodie, 1971} Roper 
Nolan, 1976} Splgel, 197'»). lapllclt In this rcMplaInt Is the assunptlon that 
noise leads to distraction and poorer acadenic porfonaance* Yet there Is 
epparently no experlaiental study of open space schools %iilch has atteaipted to 
t#st this assMpt Ion* ^ 

Unfortunately, the ionTgeneral literature' on noise and intellectual 
perfernance li^also of tittle help* Research dating back as far as sixty years 
(Morgan, 1917) has produced Inconclusive and often contradictory results (see 
Kryter, 1970)« Furthenaore, In an attoiipt to detect an effect. Investigators 
lieve often resorted' to highly structured, artlffclal, laboratory situations Mhere 
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subjects perform under noises so Intense as to be of doubtful relevance to 
- educational settings. Slater (1968) Is one of the few Investigators to exanlne 
the effect of realistic school noise on students Mrking on a relevant task. 
She cwpared seventh graders' performance on a reading and writing assignment 
In quiet. In an average classroom situation^ and with loud but believable 
background noises. Data analysis revealed no noise effects, either detrimental 
or facilitating^ on speed or accuracy of performance. 

On the other hand, Bronzaft and HcCarthyo(1975) observed detrimental long- 
term effects of noise from an elevated train on the reading performance of 
students In a nearby elementary school. Ihey suggest that two mediating variables 
may be responsible for this finding— loss of Instructional time due to the 
Interruptions from passing trains and the child's tendency to block out the 
relevant as well as the Irrelevant sounds In a noisy environment. Both of these 
possibilities are supported by other research. Kyzar (1977) found that more 
then twice as much teaching time was lost In classrooms on the heavy traffic 
side of e school than on the opposite side. Cohen, Glass, and Singer (1973) 
d emonstrated significant correlations between noisiness of a child's home 
enviromnnt end performance on an auditory discrimination test and bettioen 
auditory discrimination and reading test scores. They concluded that repeated 
^ noise exposure leads individuals to filter out disturbing soundsf In the process, 
speech relevant sounds My also be screened out, subsequently affecting reading 
achie vm ee n t. 

The purpose of the present study was to determine tiiether the reading 
performance of students in an open space school fs adversely affected by naturally 
eccurring background noise conditions. The experiment was designed to maximize 
control over extraneous variables and te minimize any disruption of the normal^ 
school rotttlTie. 
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Method 

Setting 

The study m% conducted in en uppernnlddle class suburban elementary 
school constructed In 1972* : Approxfma ely JkS students In grades one through 
five occupy one large carpeted roosi (14,859 sq« ft«)« Each grade level nwrfc^ 
%rfthfn a designated areat further subdivided Into Individual classrooms* All 
boundaries are defined by movable chalkbMrdSf book caseSf and storage cabinets. 
The teachers on each grade level %«ork together as a team* Although eadh 
teacher has a ''home room^' group, students ifUhIn the grade level regroup for 
various subjects* The school Is Mil -organized and functions smoothly* 
Sublecti 

The subjects %«re 60 fourth graders (28 boys, 32 girls) assigned to 
three equa1*sfze home room classes* Each class contained students classified as 
low, average, and h1gh«abf11ty readers by their tea^rs* Thepe designations 
generally reflected prior classification by the teachers* HoMSver, In order to 
achieve nearly equal nuabers of the three ability groups, a few "borderline" 
subjects Mere re-classlfled for the purposes of the study* (Eighteen 
students were designated 1oM»ab111ty,22 average«ab1 llty, and 20 high-ability*) 
With the exception of a few transfer students, the children had attended this 
school since kindergarten* 
Weadino Haterlals 

In an effort to construct a reading task that m% pedagogical 1y meaningful 
and consistent with the students' normal school work, questions were choser. from 
materials already owned by the school ( Specific Skill Series, Difficulty Levels B-F 
--lamell Loft, Ltd*, 1976)* Two types of Items were used— those In liilch students 
. had to select the main Idea of a paragraph from four choices, and those In 
which they had to use context clues to determine which of four %iords had been 
emitted from a sentence* Questions of each type were randomly selected from the 



akfll booklets and then randoMly divided to fona six tests of equal difficulty 
for Mch aMIfty group ({••• 18 tests In a1t)« 

A typical test contained 20 questions of each type* In alternating order, and 



spanned several difficulty levels. The choice of Item mbs Intended to produce 
' en error rate of approxlRMtel y 25X. 
Procedure 

$lnce a Mjor goal of ^e study was to Investigate the effect of naturally 
occurring background noise, the experimenters net with the three, fourth-grade 
teachers early In the school year to find out Oilch time periods during the day 
were netMlly quiet ai^ which tare noisy. Noise aeasuroMnts taken on several 
occasions during the succeeding weeks verified the teachers' subjective JudgoMnts. 
Testing sessions In both the Morning and the afternoon were then planned to 
coincide with the noisiest and quietest tines of the day. 

A pre-test session, using trial versions of the Mterials, was conducted 
to fa«1l1ar1ze students with the tasks and to detenelne the difficulty levels to 
be used *n the final tests. The actual study was carried out over a three-week 
period. Each hone rooa group participated two tines a wsek, once In noise and 
once In quiet. Treataonts (conblnatlons of noise or quiet with tine of day) 
Wire asslgneid to classes In different sequences to control for learning and for 
possible differences In perfomance during the norning and the afternoon. 

During the quiet testing sessions, all three groups worked on the tasks 
sinultaneously to nInllMze beckgreund noise. During the noise sessions, only 
one hone roon class pertlclpated at a tine, while the other two classes continued 
with their regular school work. In general, only one testing session was 
conducted per diay. 

tech student worked on all six reading tasks constructed for his/her ablilty 
groups Within each group, tests wore assigned to students 
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•ccordfng to a Utfn Squar« detfr^, so that alt tests usre In «se during. each 
testing period* 

In order to Mke all aspects of the Investigation as natural as ^sslble, 
the tasks Mre adalnlstered by the teachers, tiio Introduced then « part of the 
nenMt class work without any IndlcaHon to the students that this mbs an 
•xperlnental situation. Students were given 20 arinutes to ««orfc on the tasks. 
If they finished early, the teacher collected their papers and noted the tiae 
of cenpletlon on the top sheet. ^ 
Molse MeasureiBents 

llo4se wasureMnts \ttv taken at 15 second Intervals during all experfaental 
periods. An Inve^lgator held an inconspicuous sound level meter as he or she 
WBlHfBd casually along the {nslde edge of the participating group*^ Instructional 
area. NeasurcMnts were started before the^ tasks were dIstHbuted and continued 
for a few Minutes afterwards so as not to arouse suspicion. 

Results 

The Median sound level readings for the three quiet ^and three noisy 
•xperlaental sessions for each class are presented In Table 1.- A clear , 
separation betMen the two conditions was achieved, with noise periods being 
«fi average of 13 decibels hij^er than quiet periods. During quiet periods, the 
sound produced tiien a student turned a page of the reading task was clearly 
dlscemiblei the noisy periods wsre characterized by teacheryas "unsatisfactorily 
noisy." Another way of conveying the diirferance between these sound levels is 
in terms of standard figures for speech intelligibility. (U. S. Environiental 
/retection Agency, 197*»). At kl dbA, satisfactory conversation (noriiiat voice, 
9551 coMprehension) is Maintained over distances of up to nine Meters} at 60 dbA 
setitfactory conversation is 1i«1ted to distances si ess than two Meters. 

Measures of reading perfoneance for each ability group in quiet and noise 
•re shown in Table 2. The data show that 'the tests did pres^ent an equivalent 
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dtgrae of challenge to the different ability groups, producing an error rate 
close to the goal of 25%. It also appear^ from this t^bte that neither accuracy 
nor speed mre appreciably ejected by the difference In conditions. 

The data Mere exanri ned statistically by an analysis of variance irfth a 
general linear aodel (Barr, Goodnight, Sail, & Hel»«ig, 1976) used to calculate 
appropriate sums of squares. The variables ability group, pupil, test, teacher, 
«Mk, tine Oeomlng vs. afternoon), and cohdl^lim (noise vs. quiet) and the 
Interactions ability group X teacher, test X teacher, time X condition, ability 
group X condition, ability group X time, and ability group X time X condition 
Mere entered explicitly Into the modbl (115 df). The remaining Interactions 
«i»re pooled to form van appropriate error tena (216 df). Using this model, 
the effect of noise on speed and on the error rates foriwth auln Idea and 
context questions tas examined. The only condition effect to approach 
significance t«is the Influence of noise on speed, F(l, 215) = 2.93, £< .09.*^ 
During noise sessions students torked six percent more slowly. There Mere no 
significant condition by ability groufT interactions. Conclusions Mere unchanged 

calculations Mere repeated using as the dependent variable the proportion 

of correct ansMers in the entire test rather than the proportion of correct 

I 

•nsMrs in the material actually attempted. 

Biscussion 

Despite the widespread concern over excessive noise in open space schools, 
the present study detected no adverse, of feet oifi^rformance, Mith the exception 
of • tendency to Morfc more slowly in noise. This Mas true even though students 
Wire l^pewire that they were participating in an experiment, and presiiubly, were 
not trying to suppress eny negative reactions to the noise, such es distraction 
end Irritability. It appears thet students-are far better at ignoring background 
nefse than is usually essueed. However, e caveat is in order. The present 
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study m% conducted in a siM>oth1y functioning school, with a generally motivated 
_ student bod7# The results are not necessarily generalizable to other schools « 
iliere noise levels aice More extreme and the students are less academically 
oriented^. 

Furthermore, comparison of t.ie noise meascrements gathered in this 
^ investigation %dth the speech intelligibility data suggests that noise may 

interfere with communicatj on^ eveo t4ien pe rf ommnce is unimpaired«^ ' This issue " 
should certainly rec«1v« attention In future research. In addition, studies 
Mist be conducted In aany differ-it types^of open space schools, systematically 
varying noise levels and types of tasks. In the neantfae, the pies^nt 
Investigation should help to alleviate, at least sone of the concern that pupils 
In open space are unable to concentrate es ti^ll as they afght In quieter conditions. 

/ •- • 



Table 1 ' 

IMIan Sound Levels (dbA) During Experliientel Sessions 
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Condition and Week' 










Nolstt ^ ' ■ ■ 




QiHet 
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62 


61 










56 


66 


58 






49* 
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55 


60 


61 
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46 


. 48 
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Table 2 

RMdIng Perfonnnce of Different Ability Groups inJ^ ^ 
Noisy and qiulet Conditions 



A. 



Ability Croup 



Perf omaixe -Measure 



I 



'Error rate on* 
Mjn Idea 
juestloM 
(X Mrong)* 



Error rate on * 
context 
ouestlions 
(X wrong) 



4g«edC 
(flieatlons/ 
lilnuts) 
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Qulei • 


Mse 


Qvlet 


Noise 


Quiet 


Noise 












r 




low 


18.7 


18.8 ^ / 

i 


22a 


22.9 


3.18 > 


2.75 




21.2 

• 




15.9^ 


19 .^ \ 


^ 2.68 


2.58 




'22> 


22.9 


' 26.3- - 


'A.2 


3.03 


2.82 



Error rates nTPer only to questions actually ceaplet^d. 
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